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Abstract
Introduction Concerns exist about the negative impact of burnout on the professional and personal lives of residents. It
is suggested that the origins of burnout among residents are rooted in the learning environment. We aimed to evaluate the
association between the learning environment and burnout in a national sample of Dutch residents.
Methods We conducted a cross-sectional online survey among all Dutch residents in September 2015. We measured
the learning environment using the three domain scores on content, organization, and atmosphere from the Scan of
Postgraduate Educational Environment Domains (SPEED) and burnout using the Dutch version of the Maslach Burnout
Inventory (UBOS-C).
Results Of 1,231 responding residents (33 specialties), 185 (15.0%) met criteria for burnout. After adjusting for demo-
graphic (age, gender and marital status) and work-related factors (year of training, type of teaching hospital and type of
specialty), we found a consistent inverse association between SPEED scores and the risk of burnout (aOR 0.54, 95% CI
0.46 to 0.62, p< 0.001).
Discussion We found a strong and consistent inverse association between the perceived quality of the learning environment
and burnout among residents. This suggests that the learning environment is of key importance in preventing resident
burnout.
Keywords Learning environment · Burnout · Residency · Postgraduate medical education
What this paper adds
Recent insights indicate that burnout is not a problem of the
individual but of the environment in which he/she works.
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However, the role the learning environment plays in the de-
velopment of resident burnout is poorly studied. In this pa-
per we describe a consistent association between the quality
of the learning environment as perceived by residents and
the development of burnout.
Introduction
The virtues of medical residency are offset by high edu-
cational demands, long working hours, lack of autonomy,
a high level of work-home interference and a lack of reci-
procity in professional relationships. These factors may
have detrimental effects on the mental health of residents
and a substantial proportion of residents experience symp-
toms of burnout [1–3]. Three dimensions define the mul-
tifaceted syndrome of burnout: emotional exhaustion, de-
personalization, and reduced personal accomplishment [4].
Burnout has both professional and personal implications.
Residents with burnout are more likely to deliver subopti-
mal patient care and are at greater risk of making medical
errors [5, 6]. In addition, residents with burnout show in-
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creased rates of substance abuse, alcohol consumption and
suicidal thoughts [7, 8].
These days physician burnout is viewed as being rooted
in issues related to the working environment and organiza-
tional culture, instead of being an individual problem [9,
10]. When it concerns resident doctors, this working envi-
ronment resembles the learning environment [11], which is
a construct that includes formal and informal aspects of the
training program, organizational aspects within the teach-
ing hospital [12] as well as the overall atmosphere [13]. The
learning environment is thought to play a key role in the
development of residents towards independent practice [14]
and it has been postulated to be an important contributor
to burnout [2]. A previous content analysis of instruments
that assess the learning environment showed that the major-
ity of the items of these instruments relate to a theoretical
framework that characterizes the learning environment in
three broad domains: the content of the program, the inter-
personal aspects and atmosphere of the program, and the
structure and organization of the program [15].
The learning environment plays a vital role in the de-
velopment of burnout among medical students [16] and in
a previous study we found that a better learning environ-
ment was associated with fewer symptoms of burnout and
a better quality of life in orthopaedic residents [17]. How-
ever, it is unknown whether the association found in med-
ical students can be translated to residents and whether an
association between the learning environment and burnout
exists across specialties. As work conditions across special-
ties and the personalities of these residents might differ, it is
likely that the previous results we found among orthopaedic
residents are not generalizable to other specialties.
The aim of the present study was therefore to examine
the relationship between the perceived quality of the learn-
ing environment and the development of resident burnout in
a large national sample of Dutch residents from all special-
ties. We hypothesized that the inverse association between
the perceived quality of the learning environment and the
development of burnout is present across specialties. Secon-
darily, we aimed to determine the effect size of the learning
environment by controlling for other demographic and oc-
cupational predictors of resident burnout.
Methods
Settings and participants
In September 2015, a total of 7,141 residents were reg-
istered by the national Dutch Registration Commission of
Medical Specialties (Registratiecommissie Geneeskundige
Specialismen, RGS) as being enrolled in one of the post-
graduate medical training programs in the Netherlands. Of
these 7,141, 2,596 (36.4%) were members of the Dutch Ju-
nior Doctor Association. All these 2,596 members received
an invitation by email on 21 September 2015 to partici-
pate in our study and complete an online self-report survey.
Members of the association were encouraged to share the
link for the survey with their fellow non-member residents.
Following the Netherlands Society of Medical Educa-
tion guidelines for educational research and in accordance
with the Declaration of Helsinki, anonymity was guaran-
teed, participation was voluntary, and informed consent was
obtained.
Survey
We used an abbreviated version of the Scan of Postgrad-
uate Educational Environment Domains (SPEED) [15] to
measure the perceived quality of the learning environment.
We chose the SPEED because it is a validated, concise and
theoretically well-founded instrument to evaluate the qual-
ity of the learning environment in the Dutch postgraduate
medical education context [15]. We used the three items
that provide an overall numerical rating of the quality of
each domain (content, atmosphere and organization) of the
learning environment. Respondents assessed these items on
a scale ranging from ‘very poor’ (1) to ‘excellent’ (10).
Means were calculated for each domain and these mean do-
main scores were used to calculate an overall mean SPEED
score, which provides an overall rating for the learning en-
vironment.
We used the validated Dutch version (UBOS-C) [18]
of the Maslach Burnout Inventory (MBI) [4] to measure
burnout. It consists of 20 items covering the three domains
of burnout: emotional exhaustion (8 items), depersonal-
ization (5 items) and personal accomplishment (7 items).
Items were scored on a 7-point Likert scale ranging from
‘never’ (0) to ‘always’ (6). Mean scores were calculated
for each domain. We used cut-off scores for burnout based
on a reference group of 10,552 Dutch healthcare employees
[18]. A resident was diagnosed with burnout if there was ei-
ther a mean score ≥2.50 on emotional exhaustion and ≥1.80
(men) or ≥1.60 (women) on depersonalization, or a mean
score ≥2.50 on emotional exhaustion and a mean score of
3.70 on personal accomplishment [18].
Respondents provided information on: gender, age, mar-
ital status, type of medical specialty, year of postgraduate
training, clinical setting (academic centre/affiliated teach-
ing hospital), number of hours stated in their employment
contracts and true number of hours worked.
Data analysis
All analyses were done using SPSS version 17 (SPSS Inc.,
Chicago, Illinois, US). Standard descriptive summary statis-
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Age, years; median (range) 32
(26–40)
Marital status
Married or cohabiting 960 (78.0)
Single 253 (20.6)









Just finished training 11 (0.9)
Burned out 185 (15.0)
High score emotional exhaustion 314 (25.5)
High score depersonalization 292 (23.7)







Table 2 Multivariate model: demographic and occupational factors
independently associated with burnout in residents
Odds ratio (95% CI) p-value
Gender 0.94 (0.64–1.38) 0.76
Age 0.99 (0.95–1.04) 0.77
Marital status 1.15 (0.84–1.57) 0.38
Year of training 0.94 (0.83–1.06) 0.32
Teaching hospital 1.16 (0.97–1.39) 0.10
Type of specialty 0.66 (0.50–0.86) 0.002
SPEED score 0.54 (0.46–0.62) <0.001
tics were used to characterize the sample. The representa-
tiveness of our study population was assessed by compar-
ing age, gender, and type of specialty of respondents to
those of all 7,141 residents enrolled in a postgraduate med-
ical educational program at the time of study (RGS data).
Student’s t tests were computed to compare mean SPEED
scores (learning environment) between residents with and
without burnout. Multivariate logistic regression analysis
was conducted to evaluate the association between learning
environment (SPEED scores) and resident burnout, adjusted
for potential predictors of burnout. In this logistic regres-
sion model, we adjusted for demographic (age, gender and
marital status) and work-related factors (year of training,
type of teaching hospital and type of specialty). All tests
used were two-tailed and p-values <0.05 were considered
significant.
Results
A total of 1,231 residents from 33 different specialties com-
pleted the survey, representing 17.2% of the total number
of residents enrolled in postgraduate medical educational
programs at the time the study was conducted. Because
of our sampling strategy, an exact response rate could not
be calculated. Our study sample was representative of the
root population of all Dutch residents in terms of age and
type of specialty; women were overrepresented in our study
sample (73.6%) compared with the national root population
of all residents (64.2%) (p< 0.01). Tab. 1 shows the demo-
graphic and occupational characteristics of the responding
residents. The mean score (SD) on the three SPEED do-
mains was 7.33 (1.01) (Tab. 1). A total of 185 residents
(15.0%) fulfilled the criteria for burnout (Tab. 1), of which
47 (25.4%, or 3.8% of the study population) suffered from
severe burnout.
Concerning our primary research question, we found that
residents without burnout gave significantly higher SPEED
domain scores (mean, SD: 7.44, 0.94) than residents with
burnout (mean, SD: 6.73, 1.16) (95% confidence interval
for difference; 0.56 to 0.86, p< 0.001) (Fig. 1). The mean
difference of 0.71 points in the perceived quality of the
learning environment between residents with and without
burnout is clinically relevant [15]. After adjustment for po-
tential demographic and work-related predictors of burnout
(Tab. 2), the association between SPEED score and resi-
dent burnout remained both relevant and statistically highly
significant (aOR 0.54 for each point higher on the SPEED,
95% CI 0.46 to 0.62, p< 0.001). Univariate associations
between the SPEED domain scores and the dimensions
of burnout are displayed in Tab. 3. Moreover, we found
a greater difference between the true number of hours
spent working and the number of work-hours stated in
the employment contract in residents with burnout (mean,
SD: 9.49, 6.93) compared with those without burnout
(mean, SD: 7.56, 6.26) (95% CI of difference 2.92 to 0.51,
p< 0.001).
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Fig. 1 Mean SPEED (Scan of Postgraduate Educational Environment
Domains) scores of residents with (n= 185) and without (n= 1,046)
burnout. Horizontal bars represent mean values and T-bars indicate
95% confidence intervals. The difference in SPEED score (0.71, 95%
confidence interval for difference; 0.56–0.86) between both groups is
significant (p< 0.001)
Discussion
In a large national sample of Dutch residents from 33 dif-
ferent specialties we found that 15% met the criteria for
moderate to severe burnout. Residents without burnout gave
a higher rating for the quality of the learning environment
than residents with burnout. We found a significant inverse
association between the perceived quality of the learning
environment and emotional exhaustion, depersonalization,
and reduced personal accomplishment. The inverse associ-
ation between the perceived quality of the learning envi-
ronment and the risk of burnout remained highly signifi-
cant after controlling for gender, age, marital status, year of
training, teaching hospital and type of specialty.
Several recent studies have reported a high prevalence
of burnout among residents [1, 3, 17]. Growing awareness
of the detrimental consequences of burnout on patient care
and the personal lives of residents raises the question which
factors drive burnout. Individual factors such as personal-
ity traits [19] and demographics [3] probably influence the
way stressors are perceived by residents and could therefore
contribute to the development of burnout. However, the key
contributor is believed to be the learning environment [6,
17]. The results of the present study confirm and extend our
earlier observations of a highly significant inverse associ-
ation between the quality of the learning environment and
the risk of burnout among residents [17].
Several aspects of the learning environment have been
implicated to play a role in the development of burnout:
long working hours [20], lack of autonomy [21], and lack of
reciprocity [22]. Important aspects of the learning environ-
ment include aspects of supervisory support, accessibility
of supervisors, teamwork (peers, nurses and other hospital
personnel) and mutually supportive and beneficial relation-
ships with supervisors [23]. Interventions to improve the
learning environment could focus on creating a safe atmo-
sphere with sufficient autonomy for residents [21], with
supervisors who provide timely and useful feedback [24]
and are attentive to the educational needs of residents [25].
Recognition of the importance of the learning environment
has led to quality-improvement initiatives such as the Clin-
ical Learning Environment Review (CLER) program in the
United States [26]. Specific guiding findings of the first
CLER report include: improving patient safety by applying
a system-based approach, improving engagement in inter-
professional collaboration, achieving greater understanding
in appropriate titration of supervision, and paying attention
to workload and work conditions to address fatigue and
burnout in residents [27].
Long work hours and high workload are associated with
increased fatigue-related errors and a lower likelihood of
participation in educational activities [28, 29]. This has led
to reforms that have further reduced resident work hours
in many countries. Although the true effect of the number
of hours worked on the development of resident burnout
remains controversial, a recent study indicates that a longer
working week does increase the risk of burnout in residents
[20]. In the present study, we found an association between
burnout and the number of hours worked beyond their em-
ployment contract. Reducing the workload for residents, the
frequency of on-call duty and increasing participation of
supervisors is associated with higher residents’ satisfaction
with the quality of the learning environment [30]. Based
on these findings and our own observations, we speculate
that improving the learning environment by reducing the
workload is of particular importance in the prevention of
resident burnout.
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Table 3 Associations between the SPEED (Scan of Postgraduate Educational Environment Domains) scores (95% confidence interval of differ-
ence) and overall burnout and the three dimensions of burnout in Dutch residents from 33 specialties
Mean score 3 items SPEED
(SD)
95% CI of differ-
ence
p-value
Overall burnout Burnout 6.73 (1.16) 0.56 to 0.86 <0.001
No burnout 7.44 (0.94)
Emotional exhaustion Exhausted 6.87 (1.20) 0.49 to 0.74 <0.001
Not exhausted 7.49 (0.88)
Depersonalization Depersonalization 6.99 (1.06) 0.32 to 0.58 <0.001
No depersonalization 7.44 (0.97)
Personal accomplishment Not competent 6.85 (1.31) 0.71 to 0.39 <0.001
Competent 7.40 (0.93)
Our study is the first to describe a consistent associa-
tion between the learning environment and burnout. An-
other strength of our study is the nationwide recruitment
of residents from all specialties and teaching hospitals. In
addition, we used the complete MBI to determine burnout
whilst most previous studies on burnout in medical profes-
sions used abbreviated versions [31]. The ability to adjust
for working hours and perceived work-life balance allowed
a robust and consistent analysis between the quality of the
learning environment and the risk of burnout. We acknowl-
edge the following limitations. Firstly, we were not able to
determine a reliable response rate. Selective non-participa-
tion of residents with burnout cannot be excluded, which
would mean that the burnout rate we reported would be an
underestimate of the true burnout risk among residents. This
limitation, however, applies to all studies assessing burnout
among residents, so the burnout rate we reported can be
reliably compared with those obtained in earlier work. Al-
though the response rate in our study was relatively low, the
study sample was large enough to allow meaningful com-
parisons between subgroups. Our study sample was repre-
sentative in terms of age and type of specialty of the root
population of all Dutch residents. Although women were
overrepresented in our study sample, burnout rates were
comparable between female and male residents in our study,
and we adjusted for gender in the multivariate analysis of
the association between learning environment and burnout,
which was the primary focus of our study. Secondly, the
cross-sectional design of the study precluded causal infer-
ence.
Conclusion
Despite the merits of becoming a medical specialist, resi-
dents are at risk of developing burnout. This has a tremen-
dous impact not only on the personal lives of the residents
but also on the quality of the patient care they deliver. Our
study suggests that the quality of the learning environment
as perceived by residents is a major determinant of the risk
of resident burnout. Residents, supervisors, educators and
policymakers have a shared responsibility to promote a rich
learning environment in which residents flourish with min-
imum risk of burnout.
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